
 

 

 

 

 

 

 

 

Measurements of Benzene, and other volatile organic 

compounds, and Nitrogen Dioxide in Cyprus city centers 

and in areas near petrol stations, using passive samplers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary 

Scope: 

The Department of Labour Inspection (DLI), having as its main objective the 

populationsô public health, and in the framework of its duties for monitoring, 

evaluating and managing air quality in Cyprus, conducted measurements of Benzene 

(C6H6) and other volatile organic compounds (VOCs), as well as Nitrogen Dioxide 

(NO2), in Cyprus city centers and near petrol stations, using passive samplers. 

Introduction : 

To implement the program sixty (60) in total sampling points were selected in 

dimensional grid cells of 2x2Km
2
 and/or 1x1Km

2
, with a grid distribution in the city 

centers of all cities and in thirty nine (39) petrol stations, as well as in ten (10) points 

and four (4) petrol stations in rural areas (Annex I, Map 1). 

More specifically, measurements were performed in 21 grid points in Nicosia, 18 

in Limassol, 13 in Larnaca and 8 in Paphos. 

Moreover, measurements were performed in 12 petrol stations in Nicosia, 12 in 

Limassol, 7 in Larnaca, 6 in Paphos, 5 in Paralimni and 4 in rural areas. In addition, in 

2 petrol stations ïone in Nicosia and one in Limassol, 16 samplers were installed at 

the pumps and at the distances up to 120 meters away.   

To achieve better accuracy and completeness at each petrol station two identical 

measurements were performed at the same point using passive samplers.   

In the selected points, 12 monthly measurements were performed, lasting a month 

each, for the determination of Benzene, Toluene, Ethylbenzene, mp-Xylene and o-

Xylene (BTEX) and NO2 with passive samplers, which were analysed in an 

accredited laboratory abroad. 

By using the passive samplers, the BTEX and NO2 are absorbed in a special 

material found in passive samplers, which is analysed in the lab according to a 

specialised standard. Images of the specific passive samplers are shown in Annex I, 

image 1a, 1b, 2 and 3. 

In addition, 2 sampling campaigns were performed in 5 petrol stations in 

Paralimni (Annex I, Map 1). The first campaign was performed from January to April 

(winter-spring) of 2011, and the second was performed from June to September 

(summer-autumn) of the same year. 

The choice of the petrol stations was based so that the samples taken would cover 

all the companies corresponding to low, medium and high petrol consumption, having 

vapor collection system stage 1 (piping) and/or vapor collection system at the hose 

stage 2.  

Moreover for control purposes of the measurement results, measurements were 

performed also with automatic instruments, in DLIôs Air Quality monitoring stations 

throughout Cyprus (Annex I, Figure 4).  

 



Conclusions: 

In Annex II the results of Benzene and the other VOCs are shown. 

Specifically in Maps 2-7 (Annex II) Benzene sampling points are presented, as 

well as the corresponding diagrams of the annual averages of Benzene measured in 

those sampling points for the year 2011 that the specific campaign was performed. 

In diagrams 1-6 of Annex II, the monthly variation of Benzene concentration is 

shown both in grid points and petrol stations.  

Finally, the mean annual values for the other VOCs that are investigated in this 

campaign are shown in diagrams 7-12 (Annex II). 

The results indicated that the Benzene concentrations are below the annual limit 

value (5ɛg/m
3
). 

Specifically, the average Benzene concentration was below the annual limit value 

(5ɛg/m
3
) in all grid points (Annex II, Maps 2-7). 

Moreover, Benzene was below the annual limit value in all the ten points sampled 

in rural areas (Annex II, Map 7). 

Referring to petrol stations the mean Benzene concentration exceeded the annual 

limit value in only one station located in Larnaca (Annex II, Map 4). In that petrol 

station Benzene concentration reached 6,9ɛg/m
3
. The specific petrol station was 

located in a dense traffic road (Griva Digeni) and during the sampling time period it 

was not equipped with neither stage 1 or 2 vapor recovery systems. 

Referring to the four chosen petrol stations in rural areas, no exceedances of the 

annual limit value for Benzene was recorded (Annex II, Map 7) 

The results of atmospheric Benzene concentrations for the two petrol stations in 

Nicosia and Limassol with the 16 perimetric sampling points indicated the following: 

¶ Benzene concentrations exactly above the supply pumps were very high (8-

60ɛg/m
3
) 

¶ Benzene concentrations decrease drastically at a distance of 15m (2-7ɛg/m
3
)  

¶ At a distance further than 25m for the petrol supply pumps Benzene 

concentrations were 1.2-2.2 ɛg/m
3
, which is way below the limit value. 

 

In diagrams 13 and 14 (Annex II) the variation in Benzene concentrations from 

the centre of the petrol stations to up to a distance of 120m can be seen, based on the 

results of the sampling. It is obvious that as we move further away from the centre of 

the petrol station Benzene concentrations decrease significantly. 

 

The NO2 results of the campaign can be found in Annex III. 

Particularly, in diagrams 1-5 (Annex III) the mean annual values of NO2 are 

illustrated and in diagrams 6-10 the monthly variations of NO2 at the monitoring areas 

are shown. 



According to diagram 3 (Annex III), the annual limit value of 40ɛg/m
3
 for NO2 

was exceeded in Larnaca (LCAGRD10, 49,6ɛg/m
3
), but that can be justified by the 

fact that this point is located in a junction of three main roads with high traffic loads 

(Louki Akrita, Grigori Afxentiou and Gladstonos). 

According to the overall results of the campaign, the values of the examined 

pollutants are below the corresponding limit values set by the relative legislation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANNEX Ƚ 

 

 

 

 

 

Figure 1Ŭ, ɓ: Passive sampler for the determination of BTEX 



 

Figure 2: Passive sampler for the determination of ɁɃ2 

 

 

 

 

Figure 3: Sampling using passive samplers in petrol station 

 

 

 



 

 

 

 

 

 

 

 

Figure 4: Station for Air  Quality monitoring 





 

 

 

 

 

 

 

 

 

 

 

ANNEX II  

 

 

 

MONTHLY VARIATION  OF BENZENE AND ANNUAL AVERAGE  

VALUES OF OTHER VOLATILE ORGANIC COMPOUNDS (VOCs)  

 

 

 

 

 

 

 

 

 















 
 

 
 

 

Diagram 1: Monthly measurements of Benzene in grid points and petrol stations in Nicosia (2011) 
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Diagram 2: Monthly measurements of Benzene in grid points and petrol stations in Limassol (2011) 

0 

1 

2 

3 

4 

5 

6 
LIMGRD1 

LIMGRD2 

LIMGRD3 

LIMGRD4 

LIMGRD5 

LIMGRD6 

LIMGRD7 

LIMGRD8 

LIMGRD9 

LIMGRD10 

LIMGRD11 

LIMGRD12 

LIMGRD13 

LIMGRD14 

LIMGRD15 

LIMGRD16 

LIMGRD17 

LIMGRD18 

Benzene-Grid Points (GRD) 
C

o
n
c
e
n
tr

a
ti
o
n
 (˃

g
/m

3
) 

A 

0 

1 

2 

3 

4 

5 

6 
LIMPET1 

LIMPET2 

LIMPET3 

LIMPET4 

LIMPET5 

LIMPET6 

LIMPET7 

LIMPET8 

LIMPET9 

LIMPET10 

LIMPET11 

LIMPET12 

LIMPET13 

Benzene - Petrol Stations (PET) 

C
o

n
c

e
n

tr
a

ti
o

n
 (
ɛ

g
/m

3
) 

B 



 
 

                                  

 

 

Diagram 3: Monthly measurements of Benzene in grid points and petrol stations in Larnaca (2011) 
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Diagram 4: Monthly measurements of Benzene in grid points and petrol stations in Paphos (2011) 
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Diagram 5: Benzene measurements in various petrol stations in Paralimni (2011) 

 

0 

1 

2 

3 

4 

5 

6 

PARPET1 

PARPET2 

PARPET3 

PARPET4 

PARPET5 

Benzene - Petrol Stations- Measurements (January- April) 
C

o
n
c
e
n
tr

a
ti
o
n (

g˃
/m

3
) 

A 

0 

1 

2 

3 

4 

5 

6 

PARPET1 

PARPET2 

PARPET3 

PARPET4 

PARPET5 

Benzene - Petrol Stations- Measurements (June- September) 

C
o
n
c
e
n
tr

a
ti
o
n (

g˃
/m

3
) 

B 




